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Role of childhood health in the explanation of
socioeconomic inequalities in early adult health
H van de Mheen, K Stronks, C W N Looman, J P Mackenbach
Abstract
Study objective—To examine the contri-
bution of childhood health to the explana-
tion of socioeconomic inequalities in
health in early adult life.
Design—Retrospective data were used,
which were obtained from a postal survey
in the baseline of a prospective cohort
study (the Longitudinal Study on Socio-
Economic Health DiVerences in the Neth-
erlands). Adult socioeconomic status was
indicated by educational level, while
health was indicated by perceived general
health.Childhood health wasmeasured by
self reported periods of severe disease in
childhood. Relations were analysed using
logistic regression models. The reduction
in odds ratios of “less than good” per-
ceived general health for diVerent educa-
tional groups after adjustment for
childhood health was used to estimate the
contribution of childhood health.
Setting—The population of the city of
Eindhoven and surroundings in the south
east of the Netherlands in 1991.
Participants—2511 respondents, aged
25–34 years, men and women, of Dutch
nationality, were included in the analysis.
Main results—There was a clear associ-
ation between childhood health and adult
health, as well as an association between
childhood health and adult socioeconomic
status. Approximately 5% to 10% of the
increased risk of the lower socioeconomic
groups of having a “less than good”
perceived general health can be explained
by childhood health.
Conclusions—Childhood health contrib-
utes to the explanation of socioeconomic
inequalities in early adult health. Al-
though this contribution is not very large,
it cannot be ignored and has to be
interpreted largely in terms of selection
on health.
(J Epidemiol Community Health 1998;52:15–19)
During this century, impressive improvements
have been made in the areas of health and
physical development of children.1 It is gener-
ally accepted that higher standards of living,
advances in sanitation and nutrition are the
major determinants of these improvements.1–3
However, socioeconomic inequalities in health
among children still exist in developed socie-
ties, and these have changed surprisingly
little.1 4 5
Socioeconomic inequalities in health among
children may have an impact in adult life in
terms of the eVect that they could have on
socioeconomic health diVerences (SEHD)
among the adult population. However, it is still
unknown to what extent this plays a part.
The impact of childhood health on class dif-
ferences in health among adults may act in two
diVerent ways: social causation and health
selection. In the theory of social causation6
childhood health may contribute to the expla-
nation of SEHD in adult life by the following
mechanism. Children from families with lower
socioeconomic status (SES) are likely to
become lower SES adults, children from lower
SES families are less healthy, and childhood
illness is related to health status in adult life.7
In addition there may also be an eVect of
childhood health by means of health selection.
The selection mechanism assumes health
related social mobility: health problems in
childhood influence the socioeconomic status
when adult life begins. Evidence about the
importance of social mobility related to health
in childhood is however ambiguous.6–13
Evidence for the contribution of childhood
health to the explanation of SEHD in adult life
is mainly of an indirect nature. Hardly any
direct research has been undertaken to study
the importance of this contribution. Examples
of these rare studies are the British birth cohort
studies. Adjustment for childhood health (at
the ages of 7 and 11) did not reduce class dif-
ferences in health in early adulthood (age 23),14
but some reduction occurred after adjustment
for health in adolescence. Results from the first
British cohort study15 however show that
serious illness in childhood explained a part of
the social class diVerences in health status at
age 36.
In the Longitudinal Study of Socio-
Economic Health DiVerences (LS-SEHD)
retrospective data are available to investigate
this issue for the age group 25–34 years in the
Netherlands. The research question is the
following: “What is the contribution of health
in childhood to the explanation of SEHD in
early adult life?”
In the LS-SEHD the contribution of several
aspects of childhood health is directly meas-
ured by questions on disease and hospital
admission in childhood. This study oVers the
opportunity to explore the contribution of
childhood health to socioeconomic inequalities
in adult health for diVerent (adult) health indi-
cators and diVerent measures of socioeco-
nomic status.
Methods
The design and objective of the LS-SEHD
have been described in detail elsewhere.16 The
study is based on a cohort of 15–74 year old,
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non-institutionalised Dutch nationals who live
in the city of Eindhoven and surroundings (a
region in the south east of the Netherlands). At
the time of the start of the survey a random
sample of about 27 000 people was drawn from
the population registries of the participating
municipalities, stratified by age and postcode
(45–74 year old people and people from the
highest and lowest SES groups, as indicated by
postcode, were overrepresented). In this analy-
sis cross sectional data were used, which were
obtained from a postal survey in the baseline
measurement (1991). The response rate was
70.1%, which resulted in a study population of
18 973 respondents. There were no significant
diVerences in response rate with respect to sex,
age, marital status, degree of urbanisation, and
socioeconomic status (measured by postcode).
In this analysis, early adulthood was defined
as the period between 25 and 34 years. Older
age groups were not analysed because of
considerable recall bias. The percentage of
people who reported childhood health prob-
lems decreased, in contrast with expectations,
with age group. This underreporting of child-
hood health problems among older people was
higher in lower educational groups.17 Persons
under 25 were excluded as the eVect of
childhood health on both the socioeconomic
status in adult life and on adult health, is
expected not to be completed in younger
persons. This resulted in a study population of
2511 respondents.
In the LS-SEHD, several indicators of socio-
economic status and (self reported) health
were measured. In this analysis the highest level
of education attained was used as indicator of
socioeconomic status. Students were classified
on the basis of their current course. Educa-
tional level was divided into seven categories
(university, higher vocational, intermediate
general, intermediate vocational, lower general,
lower vocational, primary school). Self re-
ported health at adult age was indicated by
perceived general health, measured by the
question “How do you rate your health in gen-
eral?” A dichotomous variable was constructed
(“very good, good” versus “fair, sometimes
good and sometimes bad, bad”).
Childhood health was assessed retrospec-
tively by answering of the following question:
“Did you suVer from a severe disease or
accident in childhood?” If the answer was
“yes”, the subsequent questions were: “Have
you been admitted to hospital for that disea-
se(s) or accident(s)?” and “What was your age
at the time of hospital admission?” Only hospi-
tal admissions at the age of 24 or under were
included as hospital admissions at older ages
were not regarded as “childhood” health.
Childhood socioeconomic status was indicated
by the occupational level of the father at the
respondents’ age of 12. Fathers’ occupational
level was classified according to the Erikson,
Goldthorpe, and Portocarero (EGP) scheme18
into five categories: higher grade professionals,
lower grade professionals and routine non-
manual, self employed, high and low skilled
manual, and unskilled manual. Figure 1 shows
the research model.
The analysis is carried out in two steps. The
first step in the analysis was to study the asso-
ciation between childhood health and adult
health (A), as well as that between childhood
health and adult socioeconomic status (B).
Only when childhood health characteristics are
related to both health and socioeconomic
status in early adulthood, can they play a part
in the explanation of SEHD in early adult life.
Logistic regression was used to estimate these
associations. The demographic variables age
(five year categories), sex,marital status, degree
of urbanisation, and religious aYliation were
added as confounders to the model. The
reduction in deviance resulting from the inclu-
sion of childhood health characteristics (A) or
educational level (B) was used as an overall
statistical test of their eVect.
The next step in the analysis was to establish
the association between adult socioeconomic
Figure 1 Research model of the contribution of childhood
health to the explanation of soioeconomic inequalities in
health in early adult life.





Table 1 Men and women, aged 25–34, current
educational level, current health, and health in childhood
Number %
Current educational level*






7 (high) 235 9.5
Current perceived general health
(Very) good 2127 85.7
Less than good 354 14.3
Severe disease in childhood
No 1927 77.4
Yes 563 22.6
Hospital admission in childhood
No 2120 85.2
Yes 368 14.8
*Educational levels: 1 primary school; 2 lower vocational; 3
lower general; 4 intermediate vocational; 5 intermediate general;
6 higher vocational; 7 university.
KEY POINTS
+ Risk of early adult health problems is
higher among people who reported
health problems in childhood.
+ Risk of severe diseases and hospital
admissions in childhood is higher in the
lower educated groups.
+ Selection on health in childhood may
account mainly for the contribution of
childhood health to socioeconomic in-
equalities in early adult health.
+ A policy aimed at reducing socioeco-
nomic health diVerences should be con-
sidered to improve health in childhood.
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status and adult health (C) and to estimate the
contribution of childhood health to the expla-
nation of this relation, thereby using logistic
regression models. Health diVerences between
socioeconomic groups are expressed in odds
ratios with 95% confidence intervals. The
highest level was used as the reference category.
Childhood health characteristics were added
separately to a model with educational level
and confounders only. The contribution of
childhood health was measured by the percent-
age reduction in the odds ratios of educational
level compared with the first model. Again the
reduction in deviance caused by the inclusion
of childhood health characteristics was used as
an overall statistical test of their eVect.
Results
Table 1 represents the distribution of respond-
ents according to educational level, health in
childhood, and health in early adulthood. As
the results for men and women were highly
comparable, the analyses do not distinguish
between the sexes.
Table 2 shows the association between child-
hood health and health in early adulthood (A in
fig 1). Respondents reporting severe disease or
hospital admission in childhood reported more
health problems at adult age. For example, the
odds ratio for a “less than good” perceived
general health is 2.21 among respondents that
reported a severe disease in childhood.
Table 3 shows the association between child-
hood health and educational level (B in fig 1).
Lower educational levels show a statistically
significantly higher risk of severe disease and
hospital admission in childhood. For example,
the odds ratio for severe disease in childhood is
2.34 among respondents who only attended
primary school, and for hospital admission it is
3.78.
To estimate the contribution of childhood
health to the explanation of educational diVer-
ences in early adult health a multiple logistic
regression analysis was carried out. Severe dis-
ease and hospital admission in childhood were
added to a model that includes educational
level and confounders only. Table 4 shows the
results.
Educational diVerences in perceived general
health decrease when childhood health is
added to the model. For example, the odds
ratio of the lowest educational group for a “less
than good” perceived general health is 8.77.
When severe disease in childhood is added to
the model the odds ratio decreases to 7.98.
This means that an estimated 10% of the
increased risk of the lowest educational group
can be attributed to this factor. With respect to
the inclusion of hospital admission, a reduction
in odds ratio of 13% was found in the lowest
educational group. In the other educational
groups the reduction in odds ratio varies
between 5% and 10% with respect to severe
disease and between 7% and 9% with respect
to hospital admission. The reduction in
deviance resulting from the inclusion of child-
hood health characteristics to the model with
educational level and confounders was statisti-
cally significant.
Table 2 Men and women, aged 25–34, less than good current perceived general health by
health in childhood*, odds ratios (95% CI)
Health in childhood
Odds ratio less than good current
perceived general health RD† p Value
Severe disease in childhood‡ 2.21 (1.72, 2.84) 36.22 (df 1) **
Hospital admission in childhood‡ 2.29 (1.72, 3.04) 30.06 (df 1) **
*Controlled for sex, age, martial status, religious aYliation, and degree of urbanisation.
†Reduction in deviance compared with model without severe disease/hospital admission in
childhood.
**p<0.01.
‡Reference group is no severe disease/no hospital admission in childhood.
Table 3 Men and women, aged 25–34, health in childhood by current educational level†,
odds ratios (95% CI)
Current educational level‡
Odds ratio severe disease in
childhood
Odds ratio hospital admission in
childhood
1 2.34 (1.39, 3.91) 3.78 (2.06, 6.95)
2 1.55 (1.03, 2.34) 2.28 (1.38, 3.79)
3 1.40 (0.90, 2.18) 1.80 (1.03, 3.13)
4 1.31 (0.87, 1.97) 1.81 (1.09, 3.00)
5 1.56 (1.00, 2.44) 1.80 (1.02, 3.18)
6 1.35 (0.91, 2.03) 1.50 (0.90, 2.50)
7 1 1
RD§ 11.87 (df 6) 22.96 (df 6)
p Value * **
†Controlled for sex, age, marital status, religious aYliation and degree of urbanisation.
‡Educational levels: 1 primary school; 2 lower vocational; 3 lower general; 4 intermediate
vocational; 5 intermediate general; 6 higher vocational; 7 university.
§Reduction in deviance compared with model without educational level.
*p<0.05; **p<0.01.
Table 4 Men and women, aged 25–34, less than good current perceived general health by current educational level*,
contribution of health in childhood, odds ratios (95% CI)
Current educational
level†
Model A (education +
confounders)
Model A + severe disease in
childhood
Model A + hospital admission in
childhood
Odds ratio (CI) Odds ratio (CI)
DiVerence with
A (%)‡ Odds ratio (CI)
DiVerence with
A (%)‡
1 8.77 (4.50, 17.05) 7.98 (3.99, 15.74) 10 7.76 (3.87, 15.27) 13
2 4.86 (2.70, 8.74) 4.67 (2.59, 8.40) 5 4.56 (2.51, 8.15) 8
3 3.00 (1.59, 5.57) 2.89 (1.54, 5.40) 5 2.87 (1.53, 5.35) 7
4 2.21 (1.20, 4.05) 2.15 (1.16, 3.93) 5 2.11 (1.14, 3.85) 8
5 1.89 (0.96, 3.66) 1.80 (0.92, 3.48) 10 1.80 (0.93, 3.51) 9
6 1.57 (0.83, 2.91) 1.52 (0.80, 2.82) 8 1.53 (0.81, 2.85) 7
7 1 1 — 1 —
RD§ 77.078 (df 6) 73.993 (df 6)
p Value ** **
* Controlled for sex, age, marital status, religious aYliation and degree of urbanisation.
† Educational levels: 1 primary school; 2 lower vocational; 3 lower general; 4 intermediate vocational; 5 intermediate general; 6
higher vocational; 7 university.
‡ (OR model A − OR model A + severe disease, hospital admission in childhood)/(OR model A − 1)*100%.
§ Reduction in deviance compared with a model without educational level.
** p < 0.01.
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Discussion
The contribution of childhood health to the
explanation of socioeconomic inequalities in
health was studied in the age group 25–34
years. An association between health in child-
hood and health in early adulthood could be
established. The risk of early adult health
problems is approximately two times higher
among people who reported health problems in
childhood, as compared with those reporting
no such problems. A (statistically significant)
negative association between childhood illness
and adult socioeconomic status is found: the
risk of health problems in childhood in the
lowest educational group is approximately 2.5
times higher for severe diseases and approxi-
mately fourfold for hospital admission. Child-
hood health explains approximately 5% to 10%
of the increased risk of having a “less than
good” perceived general health.
The analyses were repeated for occupational
level. As the results were highly comparable to
those obtained from analyses for educational
level (results not shown), they do suggest that
the results can be generalised to other SES
indicators.
When interpreting the data, there are some
limitations of the study design that need some
consideration. Firstly, the contribution of
childhood health could be underestimated
because of reporting bias. Reporting bias is
probably caused by omitting to report (or for-
getting) events from the past, such as diseases
or hospital admissions. We compared our
prevalence rates of childhood illness with
other, prospective, studies in similar age
cohorts (born between approximately 1955
and 1970). Unfortunately we are not aware of
such studies in the Netherlands. Results from
the oVspring of the first British birth cohort
study and results from the second British birth
cohort study show prevalence rates of 20% for
hospital admission19 and 15% and 19% for
chronic conditions and injuries respectively.14 20
Results for the United States were
comparable.21 Our results (for example, 23%
childhood illness) seem not to be in conflict
with these figures, and serious underestimation
has probably not occurred.
Secondly, the choice for perceived general
health as the indicator for adult health status
may cause bias, because perceived general
health as subjective health indicator may be
more related to reported childhood illness than
objective health measurements are, because of
a common background factor as, for example, a
tendency to complain. In that case, the contri-
bution of childhood health would be overesti-
mated. To explore this hypothesis we carried
out the analysis on the basis of a more objective
health indicator: suVering from one or more
chronic condition at the time of the survey. The
results with respect to chronic conditions were
comparable to those for perceived general
health (results not shown). This indicates that
our conclusion applies also to less subjective
health indicators.Our results should be verified
further using, for example, mortality data. At
present however we are not able to check this,
because the number of deaths in this age group
in the LS-SEHD cohort is too small to study
mortality diVerences.
As mentioned earlier, the contribution of
childhood health can be partly interpreted in
terms of social causation (through unfavour-
able circumstances in childhood) and partly in
terms of health selection. To distinguish
between these two mechanisms we adjusted for
the causation mechanism by taking into
account the occupation of the father as the
indicator for childhood socioeconomic status.
As stated above, a reduction in odds ratio of
approximately 5% to 10% was found when the
association between educational level and “less
than good” perceived general health was
corrected for childhood illness. After occupa-
tion of the father had been adjusted for, we
found similar percentages reduction in odds
ratio when childhood illness was added to the
model. Thus, the contribution of health in
childhood cannot be explained by the occupa-
tion of the father. This means that the
importance of the social causation mechanism
is probably small. Consequently, selection on
health in childhood seems to account mainly
for the contribution of childhood health to the
explanation of socioeconomic health diVer-
ences in early adult life. We tested this by esti-
mating the relation between health in child-
hood and educational level, adjusted for
occupation of the father. Adjusting for occupa-
tion of the father did not change the relation
significantly. This confirmed our hypothesis.
Although the literature suggests a minor role of
direct selection on health in childhood in the
explanation of socioeconomic health diVer-
ences in adult life,6 22–24 diVerent studies have
reached diVerent conclusions. For example,
Wadsworth7 reported a direct eVect of health
status on intergenerational mobility, but
Lundberg6 13 found no evidence that severe
childhood illness increases the risk of down-
ward intergenerational mobility. However, the
eVect of childhood illness on social mobility is
probably seriously underestimated in Lund-
berg’s study. This underestimation is probably
caused by a very low prevalence rate for child-
hood illness (approximately 2%), based on a
question on childhood illness that regards the
family and not the interviewees themselves.
Other evidence of the absence of direct
selection is based on the eVect of “childhood”
health measured among 15 to 20 year olds on
the socioeconomic status between ages 21–26.6
This period obviously is very short in view of
social mobility. Moreover, the influence of
childhood health is likely to also appear earlier
in life.Our results suggest that it seems possible
that the role of direct selection is small but rel-
evant, at least in early adult life. The role of the
selection mechanism should be explored in
further research.
In this study the reductions in odds ratio
vary between approximately 5% and 10%
when severe disease or hospital admission were
added to a model that includes educational
level and health in early adulthood. As
mentioned before, results from two British
studies about the contribution of childhood
health were ambiguous.14 15 Our results show
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that health in childhood plays a part in the
explanation of socioeconomic health diVer-
ences in early adult life. This contribution,
although not very large, cannot be ignored.Our
results emphasise the need for eVorts to
improve health in childhood in a policy that
aims at reducing SEHD in the total population.
For example, preventive child and school
health services can play a part in monitoring
the educational career of children who are
severely ill or are admitted to hospital. To
achieve the World Health Organisation’s target
number 1 to reduce health inequalities by
25%,25 intervening in childhood health may be
helpful.
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